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ABSTRACT

Introduction: one of the most important complications of exposure to ionizing radiation is emergence of cancer
tumors, which happens as a result of oxidative DNA. Therefore, the present study was conducted, aimed to
measuring 8-DIHYDROxy- 2’- DEOXYGUANOSINE (8-OHdG) level in radiographers’ urine as oxidative damage
biomarker, as well as comparing this biomarker with cumulative effective doses.

Material and Methods: In the present study, the samples were selected into two categories, 35 of whom
were from different radiography groups (including nuclear medicine, radiology, radiotherapy, CT scan), and 35
subjects were from the staff, who had no exposure to radiation. The results of the film badge were gathered
from the hospitals. Since film badge monitoring period was found to be 2 months, the collective effective dose
was obtained according to the respective formula for 30 last period and 6 last period. Then, at the end of the
work shift, the urine samples were taken to determine the 8-OHdG concentration. The samples were obtained
via the SPE (solid-phase extraction) method. After that, the 8-OHdG concentration was read by the GC/MS
analyzer. Finally, the data extracted from the 8-OHdG concentration and the collective effective dose of the
radiation were analyzed by SPSS software.

Results: The results showed an increase in the level of 8-OHdG, as one of the oxidative biomarkers in the body
of radiographers, but the level of 8-OHdG showed a direct relation in the body of the radiographers with an
average collective effective dose of radiation in the last 30 as well as the last 6 periods.

Conclusion: Observing the radiation protection principles by radiation workers results in decreased radiation

TUMS

and, in turn, reduces the level of oxidative stress, thus, reducing the potential effects of radiation.
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1. INTRODUCTION

Despite the benefits of ionizing radiation in the
diagnosis and treatment of diseases, they are
potential hazards from the perspective of radiation
protection. There is a long history of exposure to
radiation and increased incidence of malignancies
and cancer. The ICRP Commission has offered
the rates of collective dosage to optimize the
radiological protection. This unit is usually used to
obtain a possibility and the generalized estimation
of the occurrence of cancer and hereditary
problems in a known population. It is also used
for the rough comparison of the created biological

* Corresponding Author Email: salehiazam113@gmail.com

effects due to the various ionizing radiation in a
certain population or a group. In addition, ionizing
radiation, as a toxicant and carcinogen agent, can
produce reactive oxygen species followed by severe
oxidative and DNA damage.

8-hydroxy-2-deoxyguanosine ~ (8-OHdAG)  is
one of the main modified alkaline products of
DNA. Various methods have been developed for
quantitative measurement of 8-OHdG and 8-0x0dG
in human DNA specimens, which include HPLC,
GC/MS, the chemistry of immunity, and ELISA
test. Since all of the occupied radiography staff
in the radiology, radiation therapy, CT scan and
nuclear medicine sections are in contact with the
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Table 1:demographic data of both groups
Variable Radiography staff non-radiation
(n=35) worker
(n=33)
Age(year):
Mean = SD 406=86 416=6.7
Range 26-56 29-55
Sex:
Male 19 (54.3%) 22 (62.9%)
Female 16 (45.7%) 13 (37.1%)
work
experience(year)
Mean = SD 158=86 16175
Rang 3-29 2-30

ionizing radiation, this study aimed to determine
the level of 8-OHdG in the urine of these people
and to compare it with the mean collective effective
dose to find out the biological effects of ionizing
radiation which may contribute to optimizing the
radiation protection.

2. MATERIAL AND METHODS

This study consistedof four different sections:
Section 1: In this cross-sectional study, 70
subjects were selected in two group, 35 of whom
were selected from the different radiography
staff working in four state hospitals in the city of
Isfahan, including the ones in the nuclear medicine
(6 people), radiotherapy staff (8 people), radiology
personnel (10 people) and CT-scan personnel (11
people) as the group exposed to different ionizing
radiation, and 35 non-radiation workers were
selected among Isfahan Medical Science University
staff as the control group (the group that had no
exposure to ionizing radiation).

Section 2: This section included collecting the
results of the film badge belonging to each radiation
worker from the corresponding hospitals and
calculating the collective effective dose. For this
purpose, the selected hospitals were visited, and the
necessary coordination with the management team
was performed. Then, the results of the film badges
related to all the required personnel were obtained.
Since the film badge determines the effective dose
of each radiographer, the collective effective dose
was obtained according to the following formula.
Section 3: The urine samples in both groups were
analyzed. a.Urine samples were taken from the
selected personnel at the end of their shift work.
b.The concentration of creatinine in the urine
was measured in an approved medical laboratory
using its commercial kit purchased from Sigma
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Table4: The Mean concentration of the 8-OHdG

in the urine in the 2 groups

group Mean+SD P-value
(ng/mg of
creatinine)
Radiography 0.003*
staff 2594+ 31.07

non-radiation
worker 141.1+£218

Diagnostics (St. Louis, MO,USA),based on the Slot
method.

c. Preparation and urine samples clean-up were
performed according to a previously described
method with some modifications.

d. The analysis was performed on a quadruple
Agilent GC-MS D: model 7890A (Agilent
Technologies, Palo Alto, CA, USA) coupled to a
mass selective detector model 5975C inert, equipped
with a split/splitless injector. Quantification was
performed at the selected ion monitoring (SIM)
mode based on the selection of mass peaks with
the highest intensity for SOHdG to gain the highest
possible sensitivity, (m/z 207). Section 4: Statistical
analysis: The data from the demographic checklist
as well as the results of 8-OHdG concentration in
both groups were analyzed using SPSS software.

3. Results and Discussion

The results of this study showed that the
concentration of 8-OHAG in the urine of the
radiographers group (with the average 259.4+31.07
ng / mg of creatinine) was significantly different
from that in the group of non-radiation workers
(with the average 141.1+21.8 ng/ mg of creatinine)
(P =0.003).

Regarding the similarity between the two groups of
radiographers and non-radiation workers in terms
of sex, age, work experience and also elimination
of any factor in both groups that contradict the
inclusion criteria to the study, it can be concluded
that the ionizing radiation was effective in the
increased level of 8-OHdG, as one of the oxidative
biomarkers in the body of the radiographers..
According to the results of this study, the level of
8-OHdG has a direct relation in the body of the
radiographers with an average collective effective
dose of radiation in the last 30 as well as the last 6
periods (P=0.009).
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4. CONCLUSION
Observing the radiation protection principles by
radiation workers results in decreased radiation
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which could in turn reduce the level of oxidative
stress, followed by reducing the potential effects of
radiation.
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